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TITLE OF INVENTION 

PIPERAZINE DERIVATIVES AS 5-HTlB ANTAGONISTS 



APPLICANT(S) FOR DO/US 

Howard MARSHALL, Mervyn THOMPSON, and Paul Adrian WYMAN 

Box PCT 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 
ATTENTION: DO/US 

PRELIMINARY AMENDMENT 

Dear Sir: 

Preliminary to calculation of the filing fees and examination of the above noted 
application, entrance of the following remarks and amendments into the record is 
respectfully requested. 

In the Claims: 

Please amend the following claims: 

4. A compound according to claim 1 in which Y is CH2. 

6. A compound according to claim 1 in which W is -CH2-CH2- or - 
CH=CH-. 

7. A compound according to claim 1 in which RC is hydrogen or methyl. 
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8. 



A compound according to claim 1 in which and are both methyl. 
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12. A compound according to claim 1 for use in therapy. 

13. A compound according to claim 1 for use in the treatment of depression. 

14. A pharmaceutical composition which comprises a compound according 
to claim 1 or a pharmaceutically acceptable salt thereof and a pharmaceutically 
acceptable carrier or excipient. 

15. A compound of formula (I) as defined in claim 1 or a pharmaceutically 
acceptable salt thereof, for use in the treatment or prophylaxis of diseases or disorders 
where an antagonist of the 5-HTib receptor is beneficial. 

16. The use of a compound of formula (I) as defined in claim 1 or a 
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the 
treatment or prophylaxis of diseases or disorders where an antagonist of the 5-HTib 
receptor is beneficial. 



This Preliminary Amendment is being made upon entry of hitemational 
Application No. PCT/EPOO/09442 in the §371 national phase of prosecution. 

A marked version of the amended claims accompanies this paper. 

An abstract on a separate sheet of paper accompanies this request. 

Should the Examiner have any questions or wish to discuss any aspect of this 
case, the Examiner is encouraged to call the undersigned at the number below. If any 
additional fees or charges are required by this paper the Commissioner is hereby 
authorized to charge Deposit account 19-2570 accordingly. 
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MARKED UP VERSION OF CLAIMS TO SHOW CHANGES MADE 



4. A compound according to any of t he preceding claim s claim 1 in which 
Y is CH2. 

6. A compound according to any of the preceding clai m claim 1 in which W 
is -CH2-CH2- or -CH=CH-. 

7. A compound according to any of the preceding claims claim 1 in which 
R^ is hydrogen or methyl. 

8. A compound according to any of the preceding claims claim 1 in which 
R^ and R^ are both methyl. 

12. A compound according to any one of claims 1 to lO claim 1 for use in 
therapy. 

13. A compound according to any on e of claims 1 to lO claim 1 for use in the 
treatment of depression. 

14. A pharmaceutical composition which comprises a compound according 
to a ny of c laim s 1 to l O claim 1 or a pharmaceutically acceptable salt thereof and a 
pharmaceutically acceptable carrier or excipient. 

15. A compoimd of formula (I) as defined in any one of claims 1 to lO claim 1 
or a pharmaceutically acceptable salt thereof, for use in the treatment or prophylaxis of 
diseases or disorders where an antagonist of the S-HTjb receptor is beneficial. 

1 6. The use of a compound of formula (I) as defined in any one of claims 1 
to lO claim 1 or a pharmaceutically acceptable salt thereof, in the manufacture of a 
medicament for the treatment or prophylaxis of diseases or disorders where an antagonist 
of the 5-HTiB receptor is beneficial. 
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ABSTRACT 



Novel piperazine derivatives of formula I 




processes for their preparation, and pharmaceutical compositions containing them are 
provided herein. 



WO 01/23374 




wmumz 

IS 



PIPERAZINE DERIVATIVES AS 5-HTlB ANTAGONISTS 



The present invention relates to novel piperazine derivatives, processes for their 
preparation, pharmaceutical compositions containing the same and to their use in the 
5 treatment of CNS and other disorders. 



WO 95/06637 discloses a series of piperazine derivatives which are said to 
possess 5-HTiD receptor antagonist activity. These compounds are alleged to be of use 
in the treatment of various CNS disorders such as depression. The human S-HTu) 

10 receptor is now known to be encoded by two distinct genes initially designated 5- 
HTij)(x 5*^TiDp and subsequently redesignated as 5-HTid and 5-HT13 
respectively (P.R. Hartig et al. Trends in Pharmacological Science, 1996, 17, 103 - 105). 
WO 98/50538 and WO 98/47885 disclose a series of piperazine derivatives that are said 
to exhibit combined S-HTj 5-HTib 5-HTi£) receptor antagonist activity. WO 

1 5 98/27058 discloses a series of carboxamide derivatives that are claimed to be S-HTg 
receptor antagonists. 



A structurally novel class of compounds has now been found which also exhibit 5- 
HTjB receptor activity. In a first aspect, the present invention therefore provides a 
20 compound of formula (I) or a pharmaceutically acceptable salt thereof: 




0) 

25 in which is a group of formula (i) 




(i) 

wherein is phenyl, naphthyl or heteroaryl; 



- 1 - 
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r1 is halogen, Ci.6alkyl, Cs-gcycloalkyl, COCi.galkyl, Ci^galkoxy, hydroxy, 
hydroxyCi^galkyl, nitro, CF3, cyano, SR6, S0R6, S02NR6r7^ CO2R6, 

CONR6r7, OCONR6r7, NR6r7, NR6c02R'7, NR^CONR^rS, CR6=N0R7 where r6, 
r7 and R^ are independently hydrogen or Ci^galkyl; 
5 a is 0,1, 2 or 3; 

or R^ is a group of formula (ii) 



wherein 

p2 is phenyl, naphthyl, heteroaryl or a 5 to 7 membered heterocyclic ring; 
p3 is phenyl, naphthyl or heteroaryl; 

A is a bond or oxygen, carbonyl, CH2 or NR^ where R^ is hydrogen or Ci^galkyl; 
15 r2 is as defined above for R^ in formula (i) or r2 is heteroaryl optionally substituted by 
Ci^galkyl, halogen or COCi^6alkyl or is a 5 - 7 membered heterocyclic ring optionally 
substituted by 0x0; 

r3 is halogen, Ci^ealkyl, C3.6cycloalkyl, Ci.ealkoxy, COCi-.6alkyl, hydroxy, nitro, 
CF3, cyano, C02R^, CONR6r7, nr6r7 where R^ and R^ are as defined above; 
20 b and c are independently 0, 1, 2 or 3; 

Y is a single bond, CH2, O or NR5 where r5 is hydrogen or Ci^galkyl; 
W is -(CR9RlO)t- where t is 2, 3 or 4 and R^ and rIO are independently hydrogen or Ci_ 
6alkyl or W is a group CH=CH; 
25 Rb is hydrogen, halogen, hydroxy, Ci^galkyl, CF3 , COCi^galkyl, cyano or Ci.galkoxy; 
R^ is hydrogen or Ci.galkyl; 
Rd and R^ are independently Ci_4alkyL 

30 Alkyl groups, whether alone or as part of another group, may be straight chain or 

branched. The term 'halogen' is used herein to describe, unless otherwise stated, a group 
selected from fluorine, chlorine, bromine or iodine. 

Where used herein the term naphthyl is intended, unless otherwise stated, to 
denote both naphth-l-yl and naphth-2-yl groups. 



10 
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The term "heteroaryl" is intended to mean an aromatic or a benzofiised aromatic 
ring containing 1 to 3 heteroatoms selected from oxygen, nitrogen and sulphur. Suitable 
examples of such aromatic rings include thienyl, furyl, pyrrolyl, triazolyl, imidazolyl, 
oxazolyU thiazolyl, oxadiazolyl, isothiazolyl, isoxazolyl, thiadiazolyl, pyrazolyl, 
5 pyrimidyl, pyridazinyl, pyrazinyl and pyridyl. Suitable examples of such benzofiised 
aromatic rings include quinolinyl, isoquinolinyl, indolyl, benzofuryl, benzothienyl, 
benzimidazolyl, benzoxazolyl and the like. 

The term "5 - 7 membered heterocyclic ring" is used herein to mean a non 
aromatic ring containing 1 to 3 heteroatoms selected from oxygen, nitrogen and sulphur. 
10 Suitable examples of such non aromatic rings include piperidinyl, piperazinyl, 
pyrrolidinyl and morpholinyl. 

The heteroaryl and 5-7 membered heterocyclic rings, as described above, may be 
linked to the remainder of the molecule via a carbon atom or, when present, a suitable 
nitrogen atom. 

15 

Within the definition of formula (i) 

When pl is heteroaryl a preferred example is pyridyl. Preferably pl is phenyl or 
naphthyl, most preferably phenyl. 

When a is other than 0, preferred r1 groups include halogen (particularly fluoro 
20 or chloro), Ci..6alkyl group (particularly methyl), CF3 and cyano. When a is 2 or 3 the 
groups r1 can be the same or different. 

Preferably a is 1 or 2, most preferably 2. 

Within the definition of formula (ii) 

25 Preferably A is a bond. 

When p3 is heteroaryl preferred examples include quinolinyl and pyrazolyl. p3 is 

preferably phenyl or naphthyl. A preferred substitution arrangement for such naphthyl 

groups is 1 ,4 or 1 ,5, that is to say, a naphth- 1 -yl group in which the group A is attached at 

the 4 or 5 position respectively. 
30 p2 is preferably phenyl, a heteroaryl group such as pyridyl, pyrazinyl, oxadiazolyl 

or oxazolyl or P^ is a 5 - 7 membered heterocycle such as piperidinyl. 

When b is other than 0, preferred r2 groups include halogen (particularly chloro), 

Ci^S^kyl group (particularly methyl), heteroaryl (particularly oxadiazolyl optionally 

substituted by Cj^galkyl) or a 5 - 7 membered heterocyclic ring (particularly 2-oxo 
35 pyrrolidinyl). When b is 2 or 3 the groups R^ may be the same or different. Preferably b 

is 0, 1 or 2. 

When c is other than 0, preferred R^ groups are halogen (particularly chloro) and 
Ci^galkyl group (particularly methyl). When c is 2 or 3 the groups R3 may be the same 
or different. Preferably c is 0 or L 
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A preferred group of formtila (ii) is that in which A is a single bond, is pyridyl 
(particularly 2-pyridyl) and p3 is naphthyl (particularly naphth-l-yl). A further preferred 
group of formula (ii) is that in which A is a single bond, p2 is pyridyl and p3 is phenyl. 
Such groups may be optionally substituted by the preferred and r3 groups as 
5 described above. 

Y is preferably a single bond, CH2 or a NH group. 

It will be appreciated that when W is a group -CH=CH- an indole ring is formed. 
Within the definition of the group W, the groups r9 and rIO are each preferably 
10 hydrogen and t is preferably 2 or 3, most preferably 2. 

Rb is preferably hydrogen, Ci^galko^y group (particularly methoxy) or Ci. 
galkyl group (particularly methyl). 

RC is preferably hydrogen or methyl. 

Preferably both R^ and R^ are methyl. 

15 

Preferred compounds of this invention are examples El - E73 (as described 
below) or a pharmaceutically acceptable salt thereof. Particularly preferred compounds 
according to this invention are: 

ci5-14(2-cmoro-3-trifluoromethylphenyl)acetyl]-6<3,4,5-trimethylpiperazin-l-yl)indol^ 
20 c/5-l-[(2-fluoro-3-trifluoromethylphenyl)acetyl]-5-methoxy-6-(3,4,5-trimethylp^^ 

l-yl)indoline, 

cz>l-[(2,3-dicmorophenyl)acetyl]-6-(3,5-dunethylpiperazin-l-yl)-5-methoxyind 
cw-6-(3 ,5-dimethy Ipiperazin- 1 -y l)-5-methoxy- 1 -[4-(2-methyl-6-(2-oxopyrrolidin- 1 - 
yl)pyridin-3-yl)benzoyl]indoline, 
25 CIS- 1 -[(3-chloro-2-fluoropheny l)acetyl]-6-(3 ,5-dimethylpiperazin- 1 -yl)-5-methoxyindole, 
ciS' 1 >[(2-fluoro-3-trifluoromethylphenyl)acetyl]-5-fluoro-6-(3,4,5-trimethylpiper^^ 1 - 

yl)indole, 

cz5-l-[2-chloro-3-(trifluoromethyl)phenyl)anunocarbonyl]-5-methyl-6-(3,4,5- 
trimethy Ipiperazin- 1 -yl)indoline 
30 or a pharmaceutically acceptable salts thereof. 

The compounds of formula (I) can form acid addition salts thereof. It will be 
appreciated that for use in medicine the salts of the compounds of formula (I) should be 
pharmaceutically acceptable. Suitable pharmaceutically acceptable salts will be apparent 
35 to those skilled in the art and include those described in J. Pharm. Sci., 1977, 66, 1-19, 
such as acid addition salts formed with inorganic acids e.g. hydrochloric, hydrobromic, 
sulfuric, nitric or phosphoric acid; and organic acids e.g. succinic, maleic, acetic, fiimaric, 
citric, tartaric, benzoic, p-toluenesulfonic, methanesulfonic or naphthalenesulfonic acid. 
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The compounds of formula (I) may be prepared in crystalline or non-crystalline 
form, and, if crystalline, may optionally be hydrated or solvated. This invention includes 
within its scope stoichiometric hydrates as well as compounds containing variable 
amovints of water. 

5 Certain compounds of formula (I) are capable of existing in stereoisomeric forms 

(e.g. diastereomers and enantiomers) and the invention extends to each of these 
stereoisomeric forms and to mixtures thereof including racemates. The different 
stereoisomeric forms may be separated one from the other by the usual methods, or any 
given isomer may be obtained by stereospecific or asymmetric synthesis. The invention 

10 also extends to any tautomeric forms and mixtures thereof. 

Compoimds of the invention can be prepared using procedures known in the art. 
In a further aspect the present invention also provides a process for the preparation of a 
compound of formula (I) or a pharmaceutically acceptable sah thereof which comprises 
15 either: 

(a) where Y is NH, coupling a compound of formula (11): 

Ra^N-(C-O) 

20 (11) 

in which is as defined in formula (I) with a compound of formula (III): 




25 in which W, R^, R^, Rd and R^ are as defined in formula (I); or 
(b) where Y is NR^, reacting a compound of formula (TV) 

Ra-NR^H 

30 av) 
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in which and are as defined in formula (I) with a compound of fomiula (III) as 
defined above together with an appropriate urea forming agent; or 

(c) where Y is a single bond, CH2 or O, reacting a compound of formula (V) 

5 

Ra . Y- (C=0) - L 
(V) 

in which R^ is as defined in formula (I) and L is an appropriate leaving group, with a 
1 0 compound of formula (III) as defined above; 

and optionally thereafter for either process (a), (b) or (c): 

• removing any protecting groups, 

• converting a compound of formula (I) into another compound of formula (I), 

• forming a pharmaceutically acceptable salt. 

15 

The reaction in process (a) is conveniently effected in an organic solvent such as 
dichloromethane. 

In process (b) the urea forming agent can be carbonyl diimidazole, triphosgene or 
phosgene, and carried out in an inert organic solvent such as dimethylformamide, 

20 tetrahydrofuran or dichloromethane at ambient or elevated temperature in the presence of 
a base such as triethylamine or pyridine. 

In process (c) the leaving group L may be a halogen e.g. chloro group and the 
reaction may be carried out in an inert organic solvent such as tetrahydrofuran or 
dichloromethane at ambient or elevated temperature in the presence of a base such as 

25 triethylamine or pyridine. Alternatively L may be an O-benzotriazole group, prepared 

from hydroxybenzotriazole and a carbodiimide, and the reaction may be carried out in an 
inert organic solvent such as tetrahydrofuran, dichloromethane or dimethylformamide at 
ambient or elevated temperature. 

Compounds of formula (I) can be converted into further compounds of formula 

30 (I) using standard techniques. The following examples are given by way of illustration of 
this point rather than limitation. For compounds of formula (I) wherein R^ is hydrogen, it 
is possible to introduce a Ci-galkyl group by conventional alkylation using 1 molar 
equivalent of a Ci..6alkyl halide and 1 molar equivalent of a suitable base in an inert 
solvent. For compounds of formula (I) wherein W is a group -CH2CH2-, it is possible to 

35 convert this to a group wherein W is -CH=CH- with an oxidising agent such as 2,3- 
dichloro-5,6-dicyano-l,4-benzoquinone in an inert solvent such as dichloromethane or 
toluene. 

Intermediate compounds of formula (II), (III), (IV) and (V) are either 
commercially available or can be prepared using methods described herein, by methods 
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known to those skilled in the art or by analogous methods thereto. For example, where 
intermediates of formula (V) are derived from phenylacetic acids, the latter may be 
prepared from the corresponding benzoic acids by standard homologation methods 
involving reduction to the benzyl alcohol, followed by conversion to the benzyl bromide, 
5 displacement with an inorganic cyanide to afford the benzonitrile, followed by acid or 
base hydrolysis. 

It will be appreciated to those skilled in the art that it may be necessary to protect 
certain reactive substituents during some of the above procedures. Standard protection 
and deprotection techniques can be used. For example, primary amines can be protected 
10 as phthalimide, benzyl, benzyloxycarbonyl or trityl derivatives, Carboxylic acid groups 
can be protected as esters. Aldehyde or ketone groups can be protected as acetals, ketals, 
thioacetals or thioketals. Deprotection of such groups is achieved using conventional 
procedures well known in the art. 

Pharmaceutically acceptable salts may be prepared conventionally by reaction 
1 5 with the appropriate acid or acid derivative. 

The involvement of serotonin (5-hydroxytryptamine; 5-HT) receptors in a number 
of pharmacological effects has been reviewed by R. A. Glennon in "Serotonin Receptors: 
Clinical Implications", Neuroscience and Behavioural Reviews, 1990, 14, 35 and by 
20 L.O.Wilkinson and C.T. Dourish in "Serotonin Receptor Subtypes : Basic and Clinical 
Aspects" S. Peroutka Ed., John Wiley and Sons, New York, 1991 p. 147. 

Serotonin receptors have been implicated in pharmacological effects such as mood 
disorders including depression, seasonal affective disorder and dysthymia, anxiety 
disorders, including generalised anxiety, panic disorder, agoraphobia, social phobia, 
25 obsessive compulsive disorder and post-traumatic stress disorder; memory disorders, 

including dementia, amnesic disorders and age-associated memory impairment; disorders 
of eating behaviours, including anorexia nervosa and bulimia nervosa, sleep disorders 
(including disturbances of circadian rhythm), motor disorders such as Parkinson's 
disease, dementia in Parkinson's disease, neuroleptic-induced Parkinsonism and tardive 
30 dyskinesias, pain disorders as well as other psychiatric disorders such as schizophrenia 
and psychosis. Serotonin receptor ligands have been shown to be of use in the treatment 
of emesis and nausea and may also be of use in endocrine disorders such as 
hyperlactinaemia, vasospasm (particularly in the cerebral vasculature), cerebellar ataxia 
and hypertension, as well as disorders of the gastrointestinal tract where changes in 
35 motility and secretion are involved. They may also be of use in the treatment of pre- 
menstrual tension, sexual dysfunction and hypothermia. 

Ligands with high affinity for the 5-HTi receptors are well recognised as having 
therapeutic utility for the treatment of the above conditions. It has been suggested that a 
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selective 5-HTib receptor antagonist should act as a fast onset antidepressant (P. Blier 
Trends Pharmacol. Sci. 1994, 15, 220). 

The present invention also provides for a compovind of formula (I) or a 
phaimaceutically acceptable salt for use in the treatment of the aforementioned disorders. 
5 In particular, the invention provides for a compound of formula (I) or a pharmaceutically 
acceptable salt for use m the treatment or prophylaxis of depression. 

In a further aspect the invention provides a method of treating disorders where an 
antagonist of the 5-HTib receptor is beneficial, particularly the aforementioned disorders, 
which comprises administering a safe and therapeutically effective amount of compound 
1 0 of formula (I) or a pharmaceutically acceptable salt to a patient in need thereof 

In another aspect, the invention provides the use of a compovmd of formula (I) or a 
pharmaceutically acceptable salt thereof in the manufacture of a medicament for the 
treatment or prophylaxis of disorders in which an antagonist of the 5-HTib receptor is 
beneficial, particularly the aforementioned disorders, more particularly depression. 

15 

The affinities of the compounds of this invention for the 5-HTib receptor can be 
determined by the foUowmg radioligand binding assay. CHO cells expressing 5-HTib 
receptors (4 x 10^ cells/ml) are homogenised in Tris buffer Mg2+ and stored in 1 .0 ml 
aliquots. 0.4 ml of a cell suspension is incubated with [3h]-5-HT (4nM) in Tris Mg HCl 

20 buffer (pH 7.7) and test drug, at 37^C for 45 minutes. Each test drug is tested at 1 0 
concentrations (0.01 mM to 0.3 nM final concentration), with non-specific binding 
defined using 0.01 mM 5-HT. The total assay volume is 0.5 ml. Incubation is stopped by 
rapid filtration usmg a Tomtec Harvester (filters pre-washed in 0.3% polyethylenimme) 
and radioactivity measured by Topcount scintillation countmg. pKi values are calculated 

25 firom the IC50 generated by an iterative least squares curve fitting programme. 

All examples tested in accordance with this radioligand bindmg assay were found 
to have a pKi > 7.3 at 5-HTib receptors with many demonstrating a pKi m the higher 
range of 8.0-9.2. 

The selectivity of the compounds of this invention for 5-HTib receptors can be 
30 determined using binding assay methods which are well known to those skilled in the art. 
All examples tested were found to have a greater than a 10-fold selectivity over 5-HT id 
receptors and a greater than 50-fold selectivity over other binding sites within the CNS, in 
particular, other 5-HT receptor sub-types and dopammergic receptors. Many examples 
were found to have a greater than a 30-fold selectivity over 5-HTid receptors and a 
35 greater than 80-fold selectivity over other binding sites. 

The intrinsic activity of the compounds of this invention can be determined 
according to the following procedure. CHO cell membranes stably expressing human 5- 
HTiB receptors are homogenised in HEPES/EDTA buffer and stored in 1ml aliquots, and 
[35s]GTPyS binding smdies are carried out essentially as described by Lazareno et al.. 
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(Life Sci., 1993, 52, 449) with some minor modifications. Membranes from 10^ cells are 
pre-incubated at 30^C for 30 minutes in 20 mM HEPES buffer (pH 7.4) in the presence 
of MgCl2 (3 mM), NaCl (100 mM), GDP (10 ^iM) and ascorbate (0.2 mM), with or 
without compounds. The reaction is started by the addition of 50 \xl of [35s]GTPyS 

5 (100pm, assay concentration) followed by a further 30 minutes incubation at SO^C. Non- 
specific binding was detemiined using non-radio labelled GTPyS (20 [xM) added prior to 
the membranes. The reaction is terminated by rapid filtration through Whatman GF/B 
grade filters followed by 5 x 1 ml washes with ice cold HEPES (20 mM) /MgCb (3 mM) 
buffer. Radioactivity is measured using liquid scintillation spectrometry. This procedure 

10 is hereafter referred to as the [35s]GTPyS functional assay. 

It has been found, using the [35s]GTPyS functional assay, that certain compounds 
of formula (I) show varying levels of intrinsic efficacy, which is defined by a scale in 
which the value 1.0 defines the maximum response elicited by the agonist 5-HT, 0.0 
defines antagonism and a negative value indicates inverse agonism. The difficulties in 

15 describing intrinsic activity of drugs acting at G protein coupled receptors is recognised in 
the art (Hoyer and Boddeke, Trends in Pharmacological Sciences, July 1993, [Vol. 14], 
page 270-275). We believe that however these ligands are classified according to this 
functional assay, the compounds of this invention will be useful antidepressants in vivo. 
It is believed that the preferred compounds of this invention will display S-HTjg 

20 antagonist activity in vivo and that such compounds will have a rapid onset of action. A 
rapid onset of action is particularly advantageous for antidepressant compounds: by 'rapid 
onset of action* we mean that a therapeutic response is seen within 7 days from first 
administration of the compoimd, as opposed to a period of about 21 days or more which 
is typical of SSRI's, tricyclic antidepressants and buspirone. 

25 Compounds of fomiula (I) which have an intrinsic activity of 0.5 or less in the in 

vitro [35s]GTPyS fimctional assay are preferred, as these compounds are more likely to 
be ftill antagonists in vivo. Particularly preferred compounds of this invention have an 
intrinsic activity in the range 0.0 - 0.3 or are inverse agonists in this functional assay. 
It has been found that the compoxmds of this invention have a particularly 

30 advantageous profile in that they demonstrate high affinity and selectivity for the S-HTjb 
receptor together with low intrinsic activity in the [35s]GTPyS functional assay. 

It will be appreciated by those skilled in the art that the compoxmds according to 
the invention may advantageously be used in conjunction with one or more other 
35 therapeutic agents, for instance, different antidepressant agents. 

In order to use the compounds of formula (I) in therapy, they will normally be 
formulated into a pharmaceutical composition in accordance with standard 
pharmaceutical practice. The present invention also provides a pharmaceutical 
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composition, which comprises a compound of fomiula (I) or a pharaiaceutically 
acceptable salt thereof, and a phamiaceutically acceptable carrier or excipient. 

A pharmaceutical composition of the invention, which may be prepared by 
admixture, suitably at ambient temperature and atmospheric pressure, is usually adapted 
5 for oral, parenteral or rectal administration and, as such, may be in the form of tablets, 
capsules, oral liquid preparations, powders, granules, lozenges, reconstitutable powders, 
injectable or infusible solutions or suspensions or suppositories. Orally administrable 
compositions are generally preferred. 

Tablets and capsules for oral administration may be in xmit dose form, and may 
10 contain conventional excipients, such as binding agents, fillers, tabletting lubricants, 
disintegrants and acceptable wetting agents. The tablets may be coated according to 
methods well known in normal pharmaceutical practice. 

Oral liquid preparations may be in the form of, for example, aqueous or oily 
suspension, solutions, emulsions, syrups or elixirs, or may be in the form of a dry product 
1 5 for reconstitution with water or other suitable vehicle before use. Such liquid 

preparations may contain conventional additives such as suspending agents, emulsifying 
agents, non-aqueous vehicles (which may include edible oils), preservatives, and, if 
desired, conventional flavourings or colorants. 

For parenteral administration, fluid unit dosage forms are prepared utilising a 
20 compound of the invention or pharmaceutically acceptable salt thereof and a sterile 

vehicle. The compound, depending on the vehicle and concentration used, can be either 
suspended or dissolved in the vehicle. In preparing solutions, the compound can be 
dissolved for injection and filter sterilised before filling into a suitable vial or ampoule 
and sealing. Advant^eously, adjuvants such as a local anaesthetic, preservatives and 
25 buffering agents are dissolved in the vehicle. To enhance the stability, the composition 
can be frozen after filling into the vial and the water removed under vacuum. Parenteral 
suspensions are prepared in substantially the same manner, except that the compoxmd is 
suspended in the vehicle instead of being dissolved, and sterilisation cannot be 
accomplished by filtration. The compound can be sterilised by exposure to ethylene 
30 oxide before suspension in a sterile vehicle. Advantageously, a surfactant or wetting 
agent is included in the composition to facilitate uniform distribution of the compound. 

The composition may contain from 0.1% to 99% by weight, preferably from 10 to 
60% by weight, of the active material, depending on the method of administration. 

The dose of the compound used in the treatment of the aforementioned disorders 
35 will vary m the usual way with the seriousness of the disorders, the weight of the sufferer, 
and other similar factors. However, as a general guide suitable unit doses may be 0.05 to 
1 000 mg, more suitably 1 .0 to 200 mg, and such unit doses may be administered more 
than once a day, for example two or three times a day. Such therapy may extend for a 
number of weeks or months. 
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All publications, including but not limited to patents and patent applications, cited in 
this specification are herein incorporated by reference as if each individual publication were 
specifically and individually indicated to be incorporated by reference herein as though fully 
set forth. 

5 

The following descriptions and Examples illustrate the preparation of compounds 
of the invention. 

Description 1 
10 l-Acetyl-6-bronio-5-methoxyindoline (Dl) 

A stirred solution of l-acetyl-6-bromoindolin-5-ol (Tetrahedron 1973, 29(8), 1115; 40g, 
0.15mole) in DMF (500ml) was treated with K2CO3 (61g, 0.45mole) and iodomethane 
(1 L7ml, 0.19mole) and maintained at room temperature for 20h, then concentrated under 
vacuum to 200mL The residue was treated with water (200ml) and the precipitate filtered 
15 off, dried and re-crystallised from EtOAc to afford the title compound as a white solid 
(35.7g, 85%). 

Description 2 

c/5-l-Acetyl-5-methoxy-6-(3,4,5-triniethylpiperazin-l-yl)indoline (D2) 

20 A mixture of palladiimi (II) acetate (500mg), 2,2'-bis(diphenylphosphino)-l,r-binaphthyl 
(2.0g) and cesium carbonate (10.3g) in dry degassed 1,4-dioxane (120ml) under argon 
was sonicated at 28^C for 0.5h producing a pink heterogeneous mixture. This was treated 
withDl (6.0g, 22mmole) followed by c/5-l,2,6-trimethylpiperazine (J. Med. Chem. 1968, 
11, 592; 4.8g, 38mmole) and heated with rapid stirring at reflux for 70h. The mixture 

25 was allowed to cool, filtered, then concentrated under vacuum. The residue was treated 
with water and extracted with EtOAc. The organic solution was then extracted with IM 
HCl acid and the aqueous extract was basified by addition of K2CO3 and extracted with 
EtOAc. The extract was dried (Na2S04) and concentrated imder vacuum to leave an 
orange solid, which was chromatographed on silica gel eluting with 0-10% MeOH/DCM 

30 to afford the required product as a pale yellow solid (1 .6g, 23%). 

Description 3 

m-5-Methoxy-6-(3,4,5-trimethylpiperazin-l-'yl)indoline (D3) 

A stirred solution of D2 (l,6g, 5mmole) in 2M HCl acid (50ml) was heated under reflux 
35 for 2h, then the solution was allowed to cool, basified with K2CO3 and extracted with 

DCM. The extract was dried (NajSOJ and concentrated imder vacuum to afford the title 
compound as a pale orange solid (L4g, 100%). 

Description 4 
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cis-l-Acetyl-6-(4-ben2yl-3^-dimethylpiperazin-l-yI)-5-methoxyi^ (D4) 

The title compound was prepared in 43% yield from czj:- l-benzyl-2,6-dimethylpiperazine 
(Org. Prep. Proc. 1976, 8, 19) and Dl using a similar procedure to Description 2. 

5 Description 5 

c/s-6-(4-«Benzyl-3,5-dimethylpipera2in-l-yI)-5-methoxyindoline (D5) 

The title compoimd was prepared from D4 by a similar procedure to Description 3 as a 

beige solid (100%) 

10 Description 6 

ci5-6-(4-BenzyI-3,5-dimethyIpiperazin-l-yI)-5-methoxy-l-[4-(6-methyIpyridin-2-yl)- 
l-naphthoyl]indoline (D6) 

The title compound was prepared from D5 and D13 following a similar procedure to 
Example 1 as a white solid (85%). 

15 

Description 7 

Methyl 4-(trimethyistannyl)-l-naphthoate (D7) 

A stirred solution of methyl 4-bromo-l-naphthoate (Collect, Czech. Chem. Commun. 
1997, 62(1 1), 1737; 7,3g, 28mmole) in degassed toluene (300ml) was treated with 
20 hexamethylditin (lOg, 3 Immole) and tetrakis(triphenylphosphine)palladium(0) (720mg) 
and heated at reflux under argon for 3h. On cooling, the mixture was filtered through 
Celite (Diatomaceous Earth), concentrated under vacuum and the residue 
chromatographed on silica gel eluting with 0-3% ether/60-80 petrol to afford the title 
compound as a colourless oil (9.06g, 94%). 

25 

Description 8 

Methyl 4-(pyridin-4-yl)-l-naphthoate (D8) 

A stirred solution of D7 (9.06g, 26mmole) in dry degassed DMF (150ml) was treated 
with copper (I) iodide (495mg, 2.6mmole), dichlorobis(triphenylphosphine)palladium(II) 

30 (1 .52g, 2.2mmole) and 4-bromopyridine (prepared by suspending the HCl salt (6.07g, 
3 Immole) in 40% KOH solution, extracting with toluene and adding the dried toluene 
solution to the reaction). The mixture was heated at reflux under argon for 5h and 
allowed to cool before removing the DMF under vacuum. The residue was partitioned 
between EtOAc and 10% NaHCOj solution and the organics dried (Na2S04) and 

35 chromatographed on silica gel eluting with EtOAc to afford the title compound as a white 
solid (4.1 g, 60%). 

Description 9 

Methyl 4-(l-methylpiperidin-4-yl)-l-naphthoate (D9) 
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A Stirred solution of D8 (2,0 g, 7.6 mmole) in acetone (20 ml) was treated with methyl 
iodide (1.0ml, ISmmole), stirred for 0,5h and then allowed to stand at room temperature 
for 2 days. The resultant yellow precipitate was filtered off to afford the pyridinixmi salt 
as yellow crystals (2.87g). This was dissolved in EtOH (30 ml) and DMF (90 ml) and 
5 was hydrogenated at 50 psi (344.8KPa) and room temp over PtO^ for 24h. The mixture 
was filtered through Celite (Diatomaceous Earth) and the filtrate concentrated under 
vacuum to a brown oil. This was partitioned between DCM and 10% NaHCOj solution 
and the organic solution separated, dried (Na^SOJ and concentrated under vacuum to 
afford the title compound as a brown oil (1.82 g, 91%). 

10 

Description 10 

Methyl 4-(piperidin-4-yl)-l-naphthoate (DIG) 

A solution of D9 (0.39g, L4mmole) in DCM (30ml) was treated with iPr^EtN (0.26g, 
2mmole) followed by 1-chloroethyl chloroformate (0.29g, 2mmole) and stirred at room 
1 5 temperature for 3h, then concentrated under vacutim and the residue treated with MeOH 
(30ml) and heated imder reflux for Ih. The mixture was allowed to cool and the solid 
filtered off, washed with EtjO and dried. This was treated with 10% NaoCOa solution, 
extracted with DCM and the extract dried and concentrated under vacuum to afford the 
title compound as a colourless oil (0.33g, 88%). 

20 

Description 11 

4-(l-^er/-ButoxycarbonyIpiperidin-4-yl)-l--naphthoic acid (Dll) 

A solution of DIO (0.33g, 1.2mmole) in DCM (30ml) was treated with di-rer/-butyl 

dicarbonate (0.28g, 1.25mmole) and stirred at room temperature for 20h, then 

25 concentrated under vacuum to leave a white solid (0.44g). This was dissolved in THF 

(15ml) and MeOH (15ml), treated with LiOH (85mg) in water (10ml) and stirred at room 
temperature for 20h, then concentrated under vacuum to approx. 10ml. The residue was 
treated with excess 10% aqueous citric acid and extracted with EtOAc. The extract was 
dried and concentrated under vacuum to afford the title compoimd as a white solid (0,4 Ig, 

30 97%). 

Description 12 

c^s-l-[4-(l-/^r^Butoxycarbonylpiperidm-4-yl)-l"naphthoyll-5-methoxy-6-(3,4,5^ 
trimcthyIpiperazin-l-yl)iiidoline (D12 ) 

35 The title compound was prepared from Dl 1 and D3 using a similar procedure to Example 
8 as a pink solid (52%). 

Description 13 

4-(6-Methylpyridm-2-yl)-l-naphthoic acid (D13) 
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The title compound was prepared from D7 and 2-bromo-6-methylpyridine using a similar 
method to Description 8 (45%), followed by hydrolysis of the methyl ester using IM 
NaOH solution (69%) to afford a white solid. 

5 Description 14 

Methyl 4-(trimethylstannyl)l-naphthylacetate (D14) 

The title compoxmd was prepared from methyl 4-bromo-l-naphthylacetate (Zh. Org. 
Khim. 1966, 2, 1852) using a similar procedure to Description 7 as a colourless oil (69 
%). 

10 

Description 15 

4-(6-Methylpyridin-2-yl)-l-naphthylacetic acid (D15) 

The title compound was prepared from D 14 and 2-bromo-6-methylpyridine using a 
similar method to Description 8 (32%), followed by hydrolysis of the methyl ester using 
15 1 M NaOH solution (80%) to afford a white solid. 

Description 16 

4-Formyl-l-naphthylboronic acid (D16) 

A mixture of KIO montmorillonite clay (75g) and trimethylorthoformate (75ml) in 
20 methanol (75ml) was stirred at room temperature for 0.5h, then filtered. The solid was 
added to a stirred solution of 4-bromo-l-naphthylcarboxaldehyde (JP 01 1 13354 [1989], 
25.70g, 0.1 Imole) in DCM (300ml). After 18h the mixture was filtered, washed with 
20% K2CO3 solution (100ml), dried and concentrated in vacuo to afford the dimethyl 
acetal as a yellow oil (29.05g 95%), which was dissolved in anhydrous THF (300ml) at 
25 -7(PC and treated with a 1 .6M solution of n-butyllithium in THF (78ml, 0. 1 2mole). 

After Ih triisopropyl borate (24.4g, 0.13mole) was added over 0.25h, the mixture stirred 
for Ih at -70OC then poured into 2M HCl (500ml). The mixture was concentrated to 50% 
volume in vacuo, and extracted with EtOAc. The organic solution was then extracted 
with 10% NaOH solution (4x50ml) and the combined aqueous solution acidified with 6M 
30 HCl and extracted with DCM (3x1 00ml). The extract was dried and concentrated to 

dryness in vacuo to afford the title compound as a yellow-green powder (13.15g, 64%). 

Description 17 

4-Carboxy-l-naphthylboronic acid (D17) 
35 To a stirred solution of D16 (0.25g, 1 .25mmole) and NaOH (0.15g, 3.75mmole) in water 
(5ml) at OOC was added dropwise a solution of KMn04 (0.1 9g. 0.120inmole) in water 
(5ml). After 0.25h sodium metabisulphite (excess) was added and the mixture acidified 
with 6M HCl and extracted with EtOAc (3x 1 5ml). The extracts were dried and 
concentrated to dryness to afford the title compound as cream powder (0.21g, 78%). 
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Description 18 

4-(2,6-Dimethylpyridin-3-yl)-l-naphthoic acid (D18) 

A stirred mixture of D17 (0.32g, 1.5 mmole), 3-bromo-2,6-dimethylpyridine 
5 hydrochloride (Synthesis 1974, 4, 293; 0.37g, L6mmole), NaXOj (0.48g, 5.6mmole) and 
tetrakis(triphenylphosphine) palladium (0) (0.08g, 0.07mmole) in 50% DME/water 
(20ml) was heated at reflux under argon for 1 8h. The mixture was concentrated in vacuo 
to 50% volxnne, diluted with water (20ml), washed with EtOAc (2x1 0ml), acidified with 
2M HCl to pH 4 and extracted with DCM (3x25nJ). The combined extract was dried and 
10 evaporated to dryness. The residue was triturated in Et20 to afford the title compound as 
a buff powder (0-29g, 69%). 

Description 19 

4-(3,6-Dimethylpyrazin-2-yl)-l-naphthoic acid (D19) 
1 5 The title compound was prepared from D17 and 2-chloro-3,6-dimethylpyrazine using a 
similar procedure to Description 1 8 as a cream powder (50%). 

Description 20 

4-(l-Methyl-6-oxo-l,6-dihydropyridin-3-yl)-l -naphthoic acid (D20) 

20 The title compound was prepared from 3-bromo- 1 -methyl-6-oxo-l ,6-dihydropyridine 
(Khim,Geterotsikl. soedin. 1982, 12, 1662) and D17 using a similar procedure to 
Description 18 as a buff powder (78%). 

Description 21 

25 c&-7-(4-Ben2yl-3,5-dimethylpiperazin-l-yl)-6-methoxyquinoline (D21) 

The title compound was prepared from ci5-l-benzyl-2,6-dimethylpiperazine (Org. Prep. 
Proc. 1976, 8, 19) and 7-bromo-6-methoxyquinoline (J. Org. Chem. 1990, 55, 2019) 
using a similar procedure to Description 2 (75%). 

30 Description 22 

m-7-(3,5-Dimethylpiperazin-l-yl)-6-methoxy-l^,3,4-tetrahydroquinoline (D22) 

A solution of D21 (6.8g, 19 mmole) in EtOH (200ml) and THF (200ml) was 
hydrogenated over 10% Pd-C (Ig) at ambient temperature and pressure for 48h, then 
filtered through Kieselguhr and the filtrate hydrogenated over Pt (1 .5g of PtO^) at ambient 
35 temperature and 50psi (344.8Kpa) for 20h. The mixture was filtered through Kieselguhr 
and the filtrate concentrated under vacuum to afford the title compound as a colourless oil 
(3.3g, 63%). 

Description 23 
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c£$-l-Acetyl-7-(3,5-dimethylpiperazin-l-yl)-6-mcthoxy-l^^,4-tetrahydroquin 
(D23) 

A stirred solution of D22 (2.4g, 8.7mmole) in DCM (lOOmI) at O^^C was treated with 
acetic anhydride (0.92g, 9nimole) and maintained at O^'C for 6h, then treated with excess 
5 10% Na2C03 solution, stirred for 0.5h, then extracted with DCM. The extract was dried 
and concentrated under vacuum to afford the title compound as a yellow gum (2.7g, 
98%). 

Description 24 

10 m-l-Acetyl-6-methoxy-l,2354-tetrahydro-7-(3,4,5-trimethyIpiperazin-l-^^^ 
(D24) 

A stirred solution of D23 (2.7g, 8.5mmole) in MeOH (60ml) at room temperature under 
Ar was treated with aqueous formaldehyde (3.2ml of 37% w/v, 40mmole), followed by 
portionwise addition of NaBH3CN (l.ig, 17mmole). The pH of the mixture was adjusted 
15 to 6 by addition of formic acid and stirred at room temperature for 6h, then concentrated 
under vacuum and the residue treated with 10% NajCOj solution and extracted with 
DCM. The extract was dried, concentrated under vacuum and the residue 
chromatographed on silica gel eluting with 0-20% MeOH/EtOAc to afford the title 
compound as a yellow solid (1.4g, 50%). 

20 

Description 25 

c£s-6-Methoxy-1^3,4-tetrahydro-7-(3,4,5-trimethylpiperazin-l-yl)quinoline (D25) 
The title compoimd was prepared from D24 using a similar procedure to Description 3 as 
a yellow solid (86%). 

25 

Description 26 

c£y-l-AcetyI-6-(4-benzyl-3,S-dimethyIpiperazin-«l-yl)indoline (D26) 
The title compound was prepared from cf^-l-benzyl-2,6-dimethylpiperazine (Org. Prep. 
Proc. 1976, 8, 19) and l-acetyl-6-bromoindoline (Heterocycles 1987, 26, 2817) using a 
30 similar procedure to Description 2 as an off-white solid (53%). 

Description 27 

cis-l-Acetyl-6-(3,4,5-trimethyIpiperazin-l-yI)indoline (D27) 

The title compound was prepared from D26 by hydrogenation over 1 0% Pd-C using a 
35 similar procedure to Example 45, followed by N-methylation using a similar procedure to 
Description 24 to afford a white solid (59%). 

Description 28 

c£s-6-(3,4,5-Trimethylpiperazin-l-yl)indoline (D28) 
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The title compound was prepared from D27 using a similar procedure to Description 3 to 
afford an off-white solid (96%). 

Description 29 

5 cis-l-Acety l-5-chloro-6-(3,4,5-trimethylpiperazin-l -yI)indoline (D29) 

A solution of D27 (LOg, 3.5mmole) in DCM (20 ml) vmder argon was treated with A^- 
chlorosuccinimide (929mg, 7.0mmole) and stirred at room temp, for 3h, The mixture was 
washed with water, dried and evaporated under vacuum to a buff solid. Colxram 
chromatography on silica gel eluting with 5% MeOH/DCM afforded the title compound 
10 as a white solid (670mg, 60%). 

Description 30 

c/5-5-Chloro-6-(3,4,5-trimethyIpiperazin-l-yl)indoIine (D30) 

The title compound was prepared from D29 using a similar procedure to Description 3 to 
1 5 afford an off-white solid (72%). 

Description 31 

cis-l-Acetyl-5-bromo-6-(3,4,5-trimethylpiperazin-l-yl)iadoline (D31) 

A solution of D27 (884mg, 3.1mmole) in DCM (15 ml) at O^C under argon was treated 
20 with TVT-bromosuccinimide (8 1 9mg, 4.6mmole) and stirred at room temp, for 2 days. 
Additional NBS was added (150mg, 0.84mmole) and stirring continued for 16h. The 
mixture was washed with 10% Na2C03 solution, dried and concentrated imder vacuum. 
The residue was purified by column chromatography on silica gel eluting with 5% 
MeOH/DCM to afford the title compound as a beige solid (440mg, 39%). 

25 

Description 32 

c/s-5-Bromo-6-(3,4,5-trimethylpiperazin-l-yl)indoline (D32) 

A solution of D28 (250mg, l.Ommole) in DCM (40 ml) under argon was treated with 

trifluoroacetic anhydride (0.15ml, l.lmmole) and stirred at room temp for 2h. 

30 Evaporation m vacuo afforded a yellow oil (1 00%) which was re-dissolved in DCM (10 
ml) and treated immediately with iV-bromosuccinimide (356mg, 2.0 mmole). The 
mixture was stirred under argon at room temp, for 16h, washed with water, dried and 
evaporated in vacuo to afford a yellow solid (100%), which was dissolved in MeOH (30 
ml) and treated under argon with NajCOj (500mg, 4.7mmole) then stirred at room 

35 temperature for 2 days. The mixture was evaporated in vacuo and partitioned between 
water and DCM. The organics were dried and evaporated to afford the title compound as 
a beige solid (264mg, 80%). 

Description 33 
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cK-l-Acetyl-5-ethyl-6-(3,4,5-trimethylpiperazui-l-yl)indoline(D33) 

A stirred suspension of D31 (200mg, 0.55mmole) in dry DMF (5 ml) was treated with 
tributyl(vinyl)tin (0.24ml, 0.83mmole) and the mixture degassed by bubbling argon 
through for 40 minutes. To the mixture was added EtjN (0.15ml, 1.1 irunole) and 

5 tetrakis(triphenylphosphine)palladium (0) (64mg, 0.06mmole) and the mixture heated 
under argon at reflux for 1 8h. On cooling, the mixture was diluted with EtOAc (100 ml) 
and extracted with 0.5M HCl (2x). The aqueous was basified (KjCOj), extracted with 
DCM, dried and evaporated to a buff solid, which was dissolved in EtOH (10 ml) and 
hydrogenated over 10% Pd/C (20 mg) at room temp, and atmospheric pressure for 2 days. 

10 Filtration through Celite (Diatomaceous Earth) and evaporation in vacuo afforded the title 
compound as a buff solid (100 mg, 62%). 

Description 34 

cts-5-Ethyl-6-(3,4,5-trimethyIpiperazin-l-yl)indoUne (D34) 
1 5 The titie compound was prepared jBrom D33 using a similar procedure to Description 3 to 
afford a buff solid (84%). 

Description 35 

m-6-(3,5-Dimethylpiperazin-l-yl)-5-methoxyindoline (D35) 

20 The title compound was prepared from D4 by hydrogenation over 10% Pd/C using a 
similar procedure to Example 45 (98%), followed by hydrolysis in 2M HCl using a 
similar procedure to Description 3 (80%) to afford the product as a pale brown solid 

Description 36 

25 cis-l-Acetyl-5-methyl-6-(3,4,5-trimethylpiperazin-l-yl)indoline(D36) 

The titie compound was prepared from D3 1 and tetrametiiyltin using a similar procedure 
to Description 33 (20%). 

Description 37 

30 cts-5-Methyl-6-(3,4^trimethylpiperazin-l-yl)indoline (D37) 

The titie compound was prepared from D36 using a similar procedure to Description 3 
(86%). 

Description 38 

35 cis-5-Fluoro-6-(3,4,5-trimethylpiperazin-l-yl)indoline CD38) 

The title compound was prepared from l.acetyl-6-bromo-5-fluoroindoline (prepared by 
bromination of 5-fluoroindoline analogous to procedure in J. Het. Chem. 1983, 20, 349, 
followed by N-acylation) by reaction witii c/j-3,5-dimethylpipera2ine using simUar 
procedure to Description 2 (82%), followed by N-methylation using procedure similar to 
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Description 24 (69%), followed by hydrolysis as in Description 3 (96%). The product 
was isolated as a pale yellow solid. 

Description 39 

5 7V-(4-Acetyl-2-bromophenyl)-N-(2-methyIallyl)acetainide (D39) 

^'-(4.Acetyl-2-bromophenyl)acetamide (25g, 0, Imole) in dry DMF (250ml) was treated 
with sodium hydride (60%, 4.5g, 0.1 Imole) at 25°C under argon with stirring for Ih. 3- 
Bromo-2-methylpropene (1 l.lml, 0.1 Imole) was added and the mixture stirred for a 
further 16h. The mixture was concentrated in vacuo and partitioned between water and 
10 Et20, The organic phase was dried and concentrated in vacuo to give the title compound 
(32.8g, 100%). 

Description 40 

l-(5-Acetyl-3,3-dimethylindolin-l-yl)ethanone (D40) 

15 D39 (32.8g, O.lmole) in toluene (3L) was stirred at 80**C under argon and a solution of 
tri-w-butyltin hydride (40ml) and AIBN (0.9g) in toluene (250ml) added over 25 minutes 
The mixture was heated at reflux for 4h and concentrated in vacuo. The whole was 
partitioned between EtOAc and aq.KjCOj and the organic phase gave a residue which on 
trituration with ether gave the title compound as a solid (10.7g, 46%). 

20 

Description 41 

5-Acetoxy-l-acetyl-3,3-dimethylindoline (D41) 

D40 (10.7, 0.05mole) in glacial AcOH (60ml) was stirred at 25°C under argon and a 
solution of peracetic acid (30%, 22ml, 0.09mole) in AcOH (10ml) added over 30 minutes 
25 The mixture was kept at 25*^0 for 20h, diluted with water (250ml) and extracted with 

DCM. The organic phase was washed (water, aq.metabisulfite, aq-KjCOj) dried (Na2S04) 
and concentrated to afford the title compoimd (10.2g, 91%). 

Description 42 

30 l-(3,3-Dimethyl-5-hydroxyindolin-l-yl)ethanone(D42) 

D41 (10.2, 0.04mole) in MeOH (100ml) and 2M NaOH (52ml) was stirred at 25X under 
argon for 4h. Acidification with cone. H2SO4 gave a solid which was collected by 
filtration, washed with water and dried in vacuo to give D42 (7.8g, 92%). 

35 Description 43 

l-(33-Dimethyl-5-methoxyindolin-l-yl)ethanone (D43) 

D42 (7.8, 0.04mole) in DMF (100ml) was treated with methyl iodide (4.73ml, 0.08mole), 
K2CO3 (1 1 .Ig, O.OSmole) and stirred at 25**C under argon for 24h. The mixture was 
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diluted with water (500ml) and extracted exhaustively with Et20 and concentrated to 
afford the title compound (6.4g, 77%). 

Description 44 

5 l-(6-Bromo-33-dimethyl-5-methoxyindolin-l-yl)ethanone (D44) 

D43 (6.4, 0.03mole) in 2:lDCM:MeOH (420mi) was stirred at 25°C under argon; 
ben2yltrimethylammonixmi tribromide (13.3g, 0.34mole) was added portionwise and 
stirring continued for 5h. The mixture was evaporated to dryness and work-up with 
DCM/ aq.KjCOa afforded the title compound (8.7g, 100%). 

10 

Description 45 

c/5-l-Acetyl-3,3-dimethyI-6-(3,5-dimethylpiperazin-l-yl)-5-methoxyindollne (D45) 
A mixture of palladium (II) acetate (650mg), 2,2'-bis(diphenylphosphino)-l,r-binaphthyl 
(2.7g) and cesium carbonate (13.5g) in dry degassed 1,4-dioxane (200ml) under argon 
15 was sonicated at 28^0 for 0.5h. This was treated with c/^-2,6-dimethylpipera2ine (4.6g, 
0.04mole) and D44 (7.4g, 0.025mole) using a method similar to that of Description 2 to 
give the title compound as a solid (1.6g, 19%). 

Description 46 

20 c£s-3,3-Dimethyl-5-methoxy-6-(3,4,5-trimethylpiperazin-l-yl)indoline (D46) 

D45 W21S treated with aqueous formaldehyde and sodium cyanoborohydride followed by 
acid hydrolysis using a procedure similar to that of Descriptions 24 and 3 to give the title 
compound as a waxy solid. MH"*" 304. 

25 Description 47 

4-(2,5-Dimethylpyridin-4-yI)benzoic acid 

The title compound was prepared from 4-bromo-2,5-dimethylpyridine (WO 93/15062) 
and 4-carboxyphenylboronic acid using a similar procedure to Description 1 8 eis a white 
solid (67%). 

30 

Description 48 

ciy-l,5-Diacetyl-6-(3,4,5-trimethyIpiperazin-l-yl)indoline 

A solution of D31 (0.75g, 2.0mmole) and (l'ethoxyvinyl)tributyltin (1.08g, 3.0mmole) in 
dry DMF was treated with tetrakis(triphenylphosphine)palladitim(0) (0.12g, O.lOmmole) 
35 and triethylamine (0.56ml, 4.0mmole). The mixture was heated to lOO^C under argon for 
16h. The cooled mixture was diluted with EtOAc (120ml), extracted with 2M HCl (3x 
30ml) and the extracts were basified with K2CO3 and extracted with DCM (4x30ml). 
The extracts were dried (Na2S04), concentrated to dryness in vacuum and the residue 
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was chromatographed on sUica gel eluting with 5% MeOH/DCM to afford the crude title 
compound as a brown oil (0.45g, 67%). 



Description 49 
5 e£y-5-Acetyl-6-(3,4,5-trimethylpiperazin-l~yl)indoIine 

A solution of D48 (0.44g, L34mmole) in EtOH (5ml) and 2M HCl (5ml) was stirred at 
room temperature for 5 days. It was then concentrated under vacuum, diluted with water 
(20 ml), basified with K2CO3 and extracted with DCM (3x1 5ml). The extracts were 
dried (Na2S04) and concentrated xmder vacuum. The residue was chromatographed on 
1 0 silica gel eluting with 0-10% MeOH/DCM to afford the title compound as a brown gum 
(0.21g,55%). 



Example 1 

15 cis-5-Methoxy-l-[4-(6-methylpyridin-2-yl)-l-naphthoyll-6-(3,4,5-trimethylpip^^ 
l-yl)indoiine (El) 

A suspension of D13 (92mg, 0.35 mmole) in DCM (10ml) was treated with oxalyl 
chloride (75mg, 0.60mmole) and stirred at room temperature for 1 8h, then concentrated 
under vacuum to leave the acid chloride as a yellow solid. This was re-dissolved in DCM 

20 (10ml) and added to a stirred solution of D3 (lOOmg, 0.38mmole) and pyridine (47mg, 
0.60mmole) in DCM (10ml) at O^C under argon. The reaction mixture was allowed to 
warm to room temperature and stir for 3h, then treated with polystyrene bound 
methylisocyanate (lOOmg of 1 .2nmiole/g) and stirred for 1 8h, then filtered through 
Kieselguhr. The filtrate was washed v^th 10% Na2C03 solution, dried (Na2S04), 

25 concentrated under vacuum and the residue purified by chromatography on basic alumina 
eluting with EtOAc to afford the title compound as a yellow solid (1 lOmg, 60%). 
1H NMR (250MHz, CDCI3) - spectrum highly complex due to hindered rotation with 
most peaks doubled up. Major peaks discernible: 5 6.75 & 6.68 (2xs, together IH = 4H), 
3.87 & 3.75 (2xs, together 3H = OMe), 3.16 & 3.00 (2xt, together 2H, = indoline CH2), 

30 2.69 (s, 3H, - pyridyl Me), 2.34 & 2.12 (2xs, together 3H, = piperazine N-Me), 1.17 & 
0.85 & 0.79 (3xd, together 6H, = 3 and 5-piperazme Me). MH"^ 521. 

Examples E2 - E8 were prepared by a similar method to that of Example 1 using D3 or 
D25 and an appropriate acid chloride derivative consistent with the fmai product: 



Example 


MH+ 


cw-5-Methoxy-l-I5-(6-methylpyridin-2-yl)-l-naphthoyl)-6-(3,4,5- 
trimethyipiperazin-l-yI)indoline(E2) 


521 


ciy-5-Methoxy-l-I5-(2-methyloxazol-5-yl)-l-naphthoyll-6-(3,4,5- 


511 
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trimethylpiperazin-l-yl)mdoline (E3) 




cts-l-(2,3-Dichiorobenzoyl)-5-methoxy-6-(3,4,5- 
trimethylpiperazin-l-yl)indoluie (E4) 


448/450 


cw-5-Methoxy-l-I2'-methyl-4'-(5-methyl-i;i,4-oxadiazol-3- 
yl)biphenyl-4-carbonyll-6<3,4,5-trimethylpiperazin-l-yl)indoline 

(E5) (acid ref: EP 0533268A1) 


552 


c£s-5-Methoxy-l-[(3-nitrophenyl)acetyll-6-(3,4^- 
trimethylpiper azin- 1 -y l)indoline (E6) 


439 


c«-6-Methoxy-l-[4-(6-methyIpyridin-2-yl)-l-naphthoyll-l,2^,4- 
tetrahydro-7-(3,4,5-trimethylpiperazin-l-yl)quinoline (E7) 


535 



Example 8 

c£s-l-[(2-Chloro-3-trifluoromethylphenyl)acetyl]-6-(3,4,5-trimethylpiperazin-l- 
yl)indoIine (E8) 

5 A solution of 2-chloro-3-trifluoromethylphenylacetic acid (954 mg, 4.0 mmole) and D28 
(950 mg, 3.87 mmole) in DCM (100 ml) was treated with l-[3-(<iiniethylamino)propyl]- 
3-ethylcarbodiimide hydrochloride (766 mg, 4.0 mmole) and l-hydroxybenzotriazole 
hydrate (612 mg, 4.0 mmole) and stirred at room temp, for 0.5h. The reaction mixture 
was washed with 10% Na2C03 solution, dried (Na2S04) and concentrated under vacuum 

10 to afford the title compound as a pale yellow solid (1 . 1 5g, 64%). 

iH NMR (250MHz, CDCI3) S 7.94 (d, IH), 7.67 (d, IH), 7.56 (d, IH), 7.38 (t, IH), 7.07 
(d, IH), 6.60 (dd, IH), 4.19 (t, 2H), 3.98 (s, 2H), 3.45 (br d, 2H), 3.17 (m, 2H), 2.53 (t, 
2H), 2.34 (m, 2H), 2.22 (s, 3H), 1.13 (d, 6H). MH+ 466/468. 

15 Example 9 

c£s-l-[(2-Fluoro-3-trifluoromethylphenyl)acetyll-5-methoxy-6-(3,4,5- 
trimethylpipera2in-l-yl)indoUne (E9) 

The title compoimd was prepared from 2-fluoro-3-trifluoromethylphenylacetic acid 
(155mg, 0.70mmole) and D3 (1 50mg, 0.54mmole) using a similar procedure to Example 
20 8 . The product was obtained as a pale yellow oil (2 1 Omg, 8 1 %), which was converted to 
its hydrochloride salt as a beige solid. 

1h NMR (free base) (250MHz, CDCI3) 5 7.91 (s, IH), 7.65-7.50 (m, 2H), 7.25 (t, IH), 
6.72 (s, IH), 4.17 (t, 2H), 3.84 (s, 3H & s, 2H), 3.35-3.25 (m, 2H), 3.19 (t,2H), 2.55-2.40 
(m, 4H), 2.30 (s, 3H), 1.11 (d, 6H). MH+ 480. 

25 

Examples ElO - E43 were prepared by a similar method to that of Example 8 using the 
appropriate indoline (D3, D28, D30, D32, D34, D35, D37 or D38) and the appropriate 
carboxylic acid consistent with the final product: 
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Example 




c/y-l-[(23-DichlorophenyI)acetyl]-6-(3,5-dimethylpiperazin-l- 
yl)-5-methoxyindol!ne (ElO) 


448/450 


c£s-l-[(3-Chloro-2-fluorophenyl)acetyll-6-(3,4,5- 
trimethylpiperazin-l"yl)indoline (Ell) 


416/418 


c£y-l-[(2,3-Difluorophenyl)acetyl]-6-(3,4,5-trimethylpiperaziii-l- 
yl)indoIine (E12) 


400 


^£s-l.[(2,3-Dichlorophenyl)acetyIl-6-(3,4,5-trimethylpiperaziii- 
l-yl)indoline (E13) 


432/434 


ciy-l-[(2-Trifluoromethylphenyl)acetyll-6-(3,4,5- 
trimethyIpiperazm-l-yI)indoline (E14) 


432 


c/s-l-[(2,3-DichIorophenyl)acetyl]-5-methoxy-6-(3,4,5- 
trimethylpiperazm-l-yl)indoline (E15) 


462/464 


c/s-l-[(2-Trifluoromethylphenyl)acetyl]-5-methoxy-6-(3,4,5- 
trimethylpiperaziii-l-yl)indoline (E16) 


462 


cw-l'-[(3-Chloro-2-fluorophenyl)acetyIl-5-methoxy-6-(3,4,5- 
trimethylpiperazin-l-yl)mdoIine (E17) 


446/448 


c/y-l-[(2^-Difluorophenyl)acetyll-5-methoxy-6-(3,4,5- 
trimethylpiperazin-l-yl)indoline (E18) 


430 


c/y-5-Methoxy-l-[4--(6-methylpyridin-2-yl)-l-naphthylacetyll-6- 
(3,4,5-trimethylpiperazm-l-yl)indoIine (E19) 


535 


c£s-5-Chloro-l-[4-(6-methylpyridin-2-yl)-l-naphthoyll-6-(3,4,5- 
trimethylpiperazin-l-yl)indoline (E20) 


525/527 


cw-l-[4-(2,6-Dimethylpyridin-3-yl)-l-naphthoyI]-5-methoxy-6- 
(3,4,5-trimethylpiperazin-l-yl)indoline (E21) from D18 


535 


c£y-l-[4-(3,6-Dimethylpyrazin-2-yl)-l-naphthoyl]-5-methoxy-6-- 
(3,4,5-trimethylpiperazin-l-yl)indolme (E22) from D19 


536 


c£y-5-Methoxy-l-[4-(l-methyl-6-oxo-l,6-dihydropyridin-3™yl)-l- 
naphthoyl]-6-(3,4,5-trimethylpiperazm-l-yl)indolme (E23) 

(from D20) 


536 


ci5-l-[(2-Fluoro-3-trifluorometnylpnenyl)acetyiJ-5-metnyl-o- 
(3,4,5-trimethylpiperaziii-l-yl)indoline (E24) 




c/s-l-[(2-Chloro-3-fluorophenyl)acetyI]-5-methoxy-6-(3,4,5- 
trimethyIpiperazin-l-yI)mdoline (E25) 


446/448 


c&-l-[(2-Bromo-3-fluorophenyl)acetyll-5-methoxy-6-(3,4,5- 
trimethylpiperazin-l-yl)indoline (E26) 


490/492 


c£s-l.[(2-Bromo-3-chlorophenyl)acetyll-5-methoxy-6-(3,4,5- 


508/509 
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triinethylpiperazin-l-yl)indoline (E27) 




cis-l-[(2-Fluoro-3-trifluoromethylphenyl)acetyl]-6-(3,5- 
dimethylpiperazm-l-yl)-5-methoxyindoline (E28) 


466 


c£s-l-[(2-Chloro-3-trifluoromethylphenyl)acetyll-6-(3,5- 
diincthylpiperazm-l-yl)-5-methoxyiiidoline (E29) 


482/484 


ciy-l-I(3-Chloro-2-fluorophenyl)acetyl]-6-(3,5- 
diinethylpiperazin-l-yI)-5-methoxyindoline (E30) 


432/434 


<:£s-l-[(2-Chloro-3-trifluoromethylphenyl)acetyll-5-inethoxy-6- 
(3,4,5-trimethyIpiperazin-l-yl)indoline (E31) 


496/498 


c£y-l-[(2-Fluoro-3-trifluoromethylphenyl)acetyll-5-fluoro-6- 
(3,455-trimethylpiperazin-l-yl)indolme (E32) 


468 


c£y-l-[(3-FIuoro-2-trifluoromethyIphenyl)acetyll-5-methoxy-6- 
(3,4,5-trimethylpiperaziii-l-yl)indoline (E33) 


480 


c/s-l-[(3-Chloro-2-cyanophenyl)acetyI]-5-methoxy-6-(3,4,5- 
trimethyIpiperazm-l-yl)indoline (E34) 


453/455 


c/s-l-[(2-Acetyl-3-chlorophenyl)acetyl]-5-methoxy-6-(3,4,5- 
trimethy Ipiperazin-l -y l)indoline (E35) 


470/472 


m-l-[(3-Bromo-2-methylphenyl)acetyll-5-methoxy-6-(3,4,5- 
trimethylpiperazin-l-yI)mdoline (E36) 


486/488 


c£s-l-[(3-Cyaiio-2-methylphenyI)acetyl]-5-methoxy-6-(3,43- 
trimethylpiperazin-l-yl)mdoline (E37) 


433 


c£sr-5-Bromo-l-[(2-chloro-3-trifluoromethyIphenyl)acetyl]-6- 
(3,4,5-trimethyIpiperazin-l-yl)indoline (E38) 


545/546 


c/s-5-AcetyI-l-[(2-chloro-3-trifluoromethylphenyl)acetyll-6- 
(3,4,5-trimethylpiperaziii-l-yl)indoline (E39) 


508/510 


c£s-5-Methoxy-l-[(2-phenyl-3-(trifluoromethyI)pyrazol-4- 
ylcarboiiyl]-6-(3,4,5-triinethylpiperazin-l-yl)mdoline (E40) 


514 


m-^-(3^-Dimcthylpipei^n-l-yl)-l-[(4-(2,5-dimethylpyridm^ 
yl)beiizoyll-5-methoxymdolme (E41) (from acid D47) 




c£s-6-(3,5-Dimethylpiperazin-l-yl)-5-methoxy-l-[2'-inethyl-4'- 
(2-oxopyrrolidin-l-yl)biphenyl-4-carbonylIindoline (E42) (acid 
ref: Description 47 in WO 97/34901) 


539 


cis-6-(3,5-Dimethylpiperazin-l-yl)-5-methoxy-l-[2'-methyl-4'- 
(5-methyH,2,4-oxadiazol-3-yl)biphenyl-4-carbonyl]indoline 
(E43) (acid ref: EP0533268A1) 


538 



Example 44 
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c£s-6-(3,5"Dimethylpipera2m-l-yl)-5-methoxy-l-[4-(2-methyW^ 
yl)pyridin-3-yl)beiizoyll-indoline (E44) 

Methyl [4-(2-methyl-6-(2-oxopyrrolidin-l-yl)pyridin-3-yl)benzoate (Description 9 in WO 
97/17351) was hydrolysed with 2M NaOH solution to afford the corresponding 

5 carboxylic acid, which was coupled with D35 using a similar procedure to Example 8 to 
afford the title compound. Hydrochloride salt obtained as an off-white solid. 
iH NMR (250MHz, CDCI3) 5 [rotamers - key signals quoted] 8.00 (br, IH, indoline), 
7.59 & 8.27 (Abq, 2H, J = 8 Hz, pyridyl), 7.40 & 7.62 (Abq, 4H, J - 8 Hz, phenyl), 6.75 
(s, IH, indoline), 3.85 (s, 3H, OMe), 3.10 (t, 2H, J = 8 Hz), 2.68 (t, 2H, J = 8 Hz), 2,47 (s, 

10 3H, pyrMe), 2.14 (m, 2H), 1.13 (br, 6H). MH+ 540. 

Example 45 

c&-6-(3,5-Dimethylpiperazm-l-yl)-5-methoxy-l-[4.(6-methylpyridin-2-yl)-l- 

naphthoyljindoline (E45) 

15 A solution of D6 (380mg, 0.64nimole) in EtOH (50ml) and THF (50ml) was treated with 
1 0% Pd-C (300mg) and stirred under a hydrogen atmosphere at ambient temperature and 
pressure for 70h. The mixture was filtered through Kieselguhr and concentrated under 
vacuum. The residue was purified by chromatography on basic alumina eluting with 
EtOAc followed by crystallisation from EtjO to afford the title compound as a yellow 

20 solid (320mg, 98%). MH+ 507. 

Example 46 

c£s-l-[(2-Chloro-3-trifluoromethylphenyl)acetyl]-5-cyano-6-(3,4,5- 
trimethylpiperazin-l-yOindoline (E46) 

25 A stirred mixture of E38 (67mg, 0.12mmole ) and copper cyanide (43 mg, 0.48mmole) in 
DMF (2ml) was heated to 130^C for 16h. The cooled mixture was added to cone, 
aqueous ammonia (50ml), stirred for 30 mins., then extracted with DCM (3x25 ml). The 
extracts were dried (Na2S04) and concentrated to dryness in vacuum. The residue was 
dissolved in DCM (2ml) and applied to an SCX resm cartridge (Ig) and the resin eluted 

30 with DCM (x2), MeOH (x3) and the washings discarded. Final elution with IM NH3 in 
MeOH (x2) afforded the title compound as a pale brown powder (26mg, 43%). MH"^ 
491/493. 

Example 47 

35 c/y-l-[(3-Aminocarbonyl-2-methylphenyl)acetyll-5-methoxy-6-(3,4,5- 
trimethylpiperazin-l-yl)indoline (E47) 

To a stirred suspension of E37 (80mg, 0,19mmole) and K2CO3 (26mg, 0.19mmole) in 
DMSO (1ml) was added dropwise 30% aq. H2O2 sobi,(0.1ml), then the mixture was 
warmed to 100 ^C for 2 mins. and allowed to cool to room temperature. After 30 mins a 
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further 0.1 ml of 30% aq. H2O2 soln. was added and the mixture again wanned to 100 
for 2 mins. and allowed to cool. This procedure was repeated twice more, and then the 
mixture was stirred at room temperature for 16h. It was diluted with water (50 ml) and 
extracted with DCM (3x20ml), the extracts dried (Na2S04) and concentrated to dryness 
5 under vacuum. The residue was triturated in Et20 to afford the title compound as a 
cream powder (52mg, 63%). MH+ 45 1 . 

Example 48 

c&-5-Methoxy-l-[4-(l-methylpiperidin-4-yl)-l-naphthoyll-6-(3,4,5- 
1 0 trimethylpipcrazin-l-yl)indoline (E48) 

A stirred solution of D3 (58mg, 0.21mmole) in toluene (5ml) under argon was treated 
with 2M trimethylaluminium in toluene (0.13ml, 0.25mmole), then stirred at room 
temperature for 0.75h. A solution of D9 (60mg, 0.21mmole) in toluene (5ml) was added 
and the mixture was heated under reflux for 3.5h, then allowed to cool to room 
15 temperature. The mixture was added to a 5g silica gel column and eluted with 0-10% 
MeOH/DCM to afford a yellow oil. This was fiirther purified by preparative plate TLC 
on silica gel eluting with 9:1 :0.1 DCM/MeOH/0.88 NH3 to afford the title compound as a 
white solid (39mg, 35%). MH+ 527. 

20 Example 49 

cis-5-Methoxy-l-[4-(piperidin-4-yl)-l-naphthoyl]-6-(3,4,5-trimethylpiperazin-l- 
yI)indoline (E49) 

A solution of D12 (45mg, 0.074mmole) in DCM (10ml) was treated with trifluoroacetic 
acid (3ml) and stirred at room temperature for 3h, then concentrated imder vacuum. The 
25 residue was dissolved in DCM and washed with 1 0% NajCOj solution, dried and 
concentrated under vacuum. The residue was purified by silica gel chromatography 
followed by trituration with EljO to afford the title compound as a pale brown solid 
(23mg,61%). MH"513. 

30 Example 50 

m-l-[(2-Chloro-3-trifluoromethylphenyl)acetyll-6-(3,4,5-trimethylpiperazin-l- 
yl)indole (E50) 

A solution of E8 (1.8 g, 3.86 nmiole) in DCM (150 ml) was treated v^th a solution of 2,3- 
dichloro-5,6-dicyano-l,4-benzoquinone (908 mg, 4.0 mmole) in DCM (50 ml) and the 
35 mixture stirred at room temp, under argon for 20 mins. The mixture was washed with 
10% Na2C03 solution, dried (Na2S04), and evaporated to a brown oil. Colimm 
chromatography on silica gel (eluent 5% MeOH/DCM) afforded the title compound as a 
yellow semi-solid (1 .1 g, 61%), which was converted to its hydrochloride salt as a white 
solid. 
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IH NMR (free base) (250MHz, CDCI3) 5 8.06 (d, IH), 7.72 (dd, IH), 7.55 (d, IH), 7.42 
(m, 3H), 6.98 (dd, IH), 6.61 (d, IH), 4.45 (s, 2H), 3.49 (m, 2H), 2.59 (t, 2H), 2.40 (m, 
2H), 2.31 (s, 3H), 1.15 (d, 6H). MH* 464/466. 



5 Examples E5 1-E56 were prepared by a similar method to that of Example 50. 



Example 


MH+ 


(3,4,5-trimethylpiperazin-l-yl)indole(E51) 


478 


cis-l-(2^-DichIorophenylaminocarbonyl)-5-methoxy-6-(3,4,5- 
trimethylpiperazm-l-yl)indole (E52) (from E60) 


461 


cis-5-Methoxy-l-I4-(6-methylpyridin-2-yl)-l-naphthylacetyl]-6- 
(3,4,5-trimethylpiperazin-l-yl)indole (E53) (from El 9) 


533 


cis-l-[(3-Chloro-2-fluorophenyl)acetyll-6-(3,5- 
dimethyIpiperazin-l-yl)-5-methoxynidole (E54) (from E30) 


430/432 


c»-l-[(23-Dichlorophenyl)acetyll-6-(3^-dimethylpiperaziii-l- 
yl)-5-methoxylndole (ESS) (from ElO) 


446/448/449 


cis-l-[(2-Fluoro-3-trifluoromethylphenyl)acetyI]-5-fluoro-6- 
(3,4^-trimethylpiperazin-l-yl)indole (E56) (from E32) 


466 



Example 57 

c£s-5-Methoxy-l-[4-(6-methylpyridin-2-yl)-l-naphthylammocarbonyll-6-(3A^^ 

1 0 trimethylpipcrazin-l-yl)indoline (EST) 

A stirred mixture of D13 (87mg, 0.33mmole), triethylamine (40mg, 0,40mmole) and 
diphenylphosphoryl azide (96mg, 0.35mmole) in toluene was heated at reflux under 
argon for 0.5h, then allowed to cool to room temperature and treated with a solution of 
D3 (70mg, 0,25mmole) in DCM (10ml). The mixture was stirred at room temperature for 

1 5 4h, then treated with polystyrene bound trisamine (80mg of 3 .6mmole/g) and polystyrene 
bound methyUsocyanate (60mg of L2mmole/g) and stirred at room temperature for 70h, 
then filtered through Kieselguhr. The filtrate was washed with 10% Na^COj solution, 
dried (Na2S04), concentrated under vacuimi and purified by chromatography on basic 
alimiina eluting with EtOAc, followed by trituration with Et20 to afford the title 

20 compoimd as a yellow solid (70mg, 52%). 

iHNMR (250MHz, CDCI3) 5 8.13 (d, IH), 7.98 (d, IH), 7.90 (d, IH), 7.78-7.70 (m, 
2H), 7.61 (d, IH), 7.60-7.45 (m, 2H), 7.34 (d, IH), 7.21 (d, IH), 6.76 (s, IH), 6.75 (s, 
IH), 4.25 (t, 2H), 3.85 (s, 3H), 3.38-3.21 (m, 4H), 2.67 (s, 3H), 2.55-2.40 (m, 4H), 2.30 
(s, 3H), 1.09 (d, 6H). MH+ 536. 
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Examples E58 - E65 were prepared by a similar method to that of Example 57 from 
indoline D3 or D37 and the appropriate carboxylic acid .consistent with the final product: 



Example 


MH+ 


c£s-5-Methoxy-l-[5-(6-methylpyridin-2-yI)-l- 
naphthylaminocarbonyll-6-(3,4,5-trimethylpiperazin-l- 
yl)indoline (ESS) 


536 


cw-5-Methoxy-l-[5-(2-methyloxazol-5-yl)-l- 
naphthylaminocarbonyll-6-(3,4,5-trimethylpipera2in-l- 
yl)indoline (E59) 


526 


ci5-l-(2,3-Dichlorophenylaminocarbonyl)-5-methoxy-6-(3,4,5- 
trimethylpiperazin-l-yI)indoline (E60) 


463/465 


c£y-l-(3-Chloro-2-fluorophenylaminocarbonyl)-5-methoxy-6- 
(3,4,5-trimethyIpipera2in-l-yI)indoline (E61) 


447/449 


c/5-l-[3-Fluoro-2-(trifluoromethyl)phenyiaminocarbonyl]-5- 
methoxy-6-(3,4,5-trimethylpiperazin-l-yl)indoline (E62) 


481 


ciy-l-[2-Chloro-3-(trifluoromethyl)phenylaminocarbonyl]-5- 
methoxy-6-(3,4,5-trimethylpiperazin-l-yl)indoIine (E63) 


497/499 


cis-l-[2-Chloro-3-methylphenyl)aminocarbonyl]-5-methoxy-6- 
(3,4,5-trimethyIpiperazin-l-yl)mdoline (E64) 


443/445 


cw-l-[2-Chloro-3-(trifluoromethyl)phenyl)aminocarbonyll-5- 
methyl-6-(3,4,5-trimethylpiperazin-l-yl)mdoline (E65) 


481/483 



5 Example 66 

ctf-l-(23-Dichlorophenylaminocarbonyl)-6-(3,4,5-trimethylpiperazin-l-yl)indoline 
(E66) 

A solution of D28 (lOmg, 0-04mmole) in DCM (1ml) was treated with 2,3- 
dichlorophenyl isocyanate (lOmg, O.OSmmole) and stirred at room temp for 16h. The 
10 mixture was applied to an SCX resin cartridge (500mg) and the resin eluted with DCM 
(x2), MeOH (x3) and the washings discarded. Final elution with IM NH3 in MeOH (x2) 
afforded the title compound as an off white solid (12mg, 69%). MH+ 433/435. 

Examples E67 - E72 were prepared by a similar method to that of Example 66 using 
15 indoline (D3, D30, D32 or D34) and the appropriate phenyl isocyanate consistent with the 
fmal product. 



Example 


MH+ 


c£$-l-(2^-Dichlorophenylaminocarbonyl)-5-chloro-6-(3,4,5- 


467/469 
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triniethyIpiperazin-l-yI)indoIiiie (E67) 




c£s-l-(2,3-Dichlorophenylaniinocarbonyl)-5-bromo-6-(3,4,5- 
triinernyipiper azin-x-yijinaoiine ^HjOo ^ 


513/515 


ci5-l-(2,3-DichIorophenyIaininocarbonyI)-5-ethyI-6-(3,4,5- 
trimethylpiperazin-l-yl)indoIine (E69) 


461/463 


cis~D-ivieinoxy-i* £Z-\^rriiiuoroinc^^ rDonyij -o- 
(3,4,5-trimethylpiperazm-l-yl)indoliiie (E70) 




c£y-l-[2-Fluoro-3-(tri£luoromethyl)phenyIaminocarbonyl]-5- 
methoxy-6-(3,4,5-trimethylpiperazin-l-yl)indoline (E71) 


480 


c/s-l-[2-ChIoro-3-(trifluoromethyI)pheiiyIaminocarbonyI]-3,3- 
dimethyl-5-methoxy-6-(3,4,5-trimethylpiperazin-l-yl)indolme 
(E72) 


525 



Example 73 

c/5-l-[(2-Chloro-3-trifluoromethyl)phenoxycarbonyI]-5-niethoxy-6-(3,4,5- 
trimethyIpiperazin-l-yl)indoline (E73) 
5 Triphosgene (40mg, 0.13mmole) was added to a stirred solution of D3 (lOOmg, 

0.36nimole) in DCM (10ml) which was maintained at room temperature for Ih, then 
treated with 2-chloro-3-(trifluoromethyl)phenol (78mg, 0.40mmole) and triethylamine 
(0.062ml, 0.44mmole), The mixture was heated imder reflux for 4h, additional phenol 
(78mg) and triethylamine (0.062ml) added and heating continued for a further 8h, The 
10 mixture was washed with 10% K2CO3 solution, dried and concentrated xmder vacuum. 
The title compound was purified by chromatography on silica gel (84mg, 47%). MH*^ 
498/500. 
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CLAIMS 

1 . A compound of formula (I) or a phamiaceutically acceptable salt thereof: 




in which is a group of formula (i) 




wherein is phenyl, naphthyl or heteroaryl; 

r1 is halogen, Ci^ealkyU C3.6cycloalkyl, COCi-6alkyl, Ci^salkoxy, hydroxy, 
hydroxyCi.6alkyl, nitro, CF3, cyano, SR6, S0R6, SOiR^, S02NR6r7, CO2R6, 
15 CONR6r7, OCONR6r7, nr6r7, NR6c02R'7, NR^CONR^rS, CR6=N0R7 where r6, 
R^ and R^ are independently hydrogen or Ci^galkyl; 
a is 0, 1,2 or 3; 

or R^ is a group of formula (ii) 




wherein 

p2 is phenyl, naphthyl, heteroaryl or a 5 to 7 membered heterocyclic ring; 
25 is phenyl, naphthyl or heteroaryl; 

A is a bond or oxygen, carbonyl, CH2 or NR^ where R^ is hydrogen or Ci.galkyl; 
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r2 is as defined above for in formula (i) or is heteroaryl optionally substituted by 
Ci_6alkyl> halogen or COCi-galkyl or is a 5 - 7 membered heterocyclic ring optionally 
substituted by oxo; 

r3 is halogen, Ci^e^^cyl, Cs.gcycloalkyl, Ci^galkoxy, COCi^galkyl, hydroxy, nitro, 
5 CF3, cyano, C02R^, CONR^R^, NR^R'? where R^ and R^ are as defmed above; 
b and c are independently 0, 1, 2 or 3; 

Y is a single bond, CH2, O or NR^ where r5 is hydrogen or Cj^galkyl; 
W is -(CR^RI^V where t is 2, 3 or 4 and R^ and R^O are independently hydrogen or Ci_ 
1 0 6alkyl or W is a group -CH=CHs 

Rb is hydrogen, halogen, hydroxy, Ci.6alkyl, CF3 , COCi.6alkyl, cyano or Ci.6alkoxy; 

RC is hydrogen or Ci.6alkyl; 

R^ and R^ are independently Ci«4alkyl. 

15 2. A compound according to claim 1 in which R^ is a group of formula (i) 

wherein pl is phenyl. 

3. A compound according to claim 2 in which R^ is halogen, C ^.^alkyl, 
nitro, CF3 or cyano. 

20 

4. A compovind according to any of the preceding claims in which Y is CH2. 

5. A compound according to claim 1 in which R^ is a group of formula (ii) 
wherein A is a single bond, p3 is phenyl or naphthyl and p2 is phenyl, pyridyl, pyrazinyl, 

25 oxadiazolyl, oxazolyl or piperidinyl. 

6. A compoimd according to any of the preceding claim in which W is 
.CH2-CH2- or -CH=CH-. 

30 7. A compoimd according to any of the preceding claims in which R<^ is 

hydrogen or methyl. 

8. A compound according to any of the preceding claims in which R^ and R^ 
are both methyl. 

35 

9. A compound according to claim 1 which is a compound El - E73 (as 
described above) or a pharmaceutically acceptable salt thereof. 

10. A compound according to claim 1 which is 
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cz>l-[(2-cWoro-3-trinuoromethylphenyl)acetyl]-6-(3,4,5-trimethylpiperaz^ 
cij-l-[(2-fluoro-3-trmuoromethylphenyl)acetyl]-5-methoxy-6-(3,4,5-trimeth^^ 

l-yl)indoline, 

c/j-l-[(23-dicmorophenyl)acetyl]-6K3,5-dimethylpiperazin-l-yl)-5-rnethoxyindoline 
5 cis-6-(3 ,5-dimethylpiperazin- 1 -yl)-5-methoxy- 1 -[4-(2-methy l-6-(2-oxopyrrolidin- 1 - 
yl)pyridm-3-yl)benzoyI]-indoline, 

czs-l-[(3-chloro-2-fluorophenyl)acetyI]-6-(3,5-dimethylpiperazin-l-yl)-5-methoxyindole, 
cw-14(2-fluoro-3-trmuoromethylphenyl)acetyl]-5-fluoro-6-(3,4,5-trime1hylpipera^ 

yOindole, 

10 ci>l-[2-chloro-3-(trifluoromethyl)phenyl)aminocarbonyl]-5-methyl-6-(3,4,5- 
trimethylpiperazin- 1 -yl)indoline 
or a pharmaceutically acceptable salt thereof. 

11. A process for the preparation of a compound of formula (I) according to 
15 claim 1 or a pharmaceutically acceptable salt thereof which comprises: 

(a) where Y is NH, coupling a compound of formula (H): 

Ra-N-(C = 0) 

20 ai) 

in which is as defined in formula (I) with a compound of formula (III): 




(HI) 

25 in which W, R^, R*^, R<^ and R® are as defined in formula (I); or 
(b) where Y is NR^, reacting a compound of formula (IV) 

Ra-NR^H 

30 (TV) 
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in which and r5 are as defined in fonnula (I) with a compound of fonnula (III) as 
defined above together with an appropriate nrea forming agent; or 

(c) where Y is a single bond, CH2 or O, reacting a compound of formula (V) 

5 

Ra - Y- (C=0) - L 
(V) 

in which R^ is as defined in formula (I) and L is an appropriate leaving group, with a 
10 compoimd of formula (III) as defined above; 

and optionally thereafter for process (a), (b) or (c): 

• removing any protecting groups, 

• converting a compound of formula (I) into another compoimd of formula (I), 

• forming a pharmaceutically acceptable salt, 

15 

12. A compound according to any one of claims 1 to 10 for use in therapy, 

13. A compound according to any one of claims 1 to 10 for use in the 
treatment of depression. 

14. A pharmaceutical composition which comprises a compound according to 
any of claims 1 to 10 or a pharmaceutically acceptable salt thereof and a pharmaceutically 
acceptable carrier or excipient 

25 15, A compound of formula (I) as defined in any one of claims 1 to 10 or a 

pharmaceutically acceptable salt thereof, for use in the treatment or prophylaxis of diseases 
or disorders where an antagonist of the 5-HTib receptor is beneficial. 

16. The use of a compound of formxila (I) as defined in any one of claims 1 to 
30 1 0 or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of diseases or disorders where an antagonist of the 5-HTib 
receptor is beneficial. 



20 
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